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Principal among some enzymes that have important and growing applications is ~­
galactosidase. In this work, the continuous production of extracellular heterologous ~­
galactosidase by a recombinant flocculating Saccharomyces cerevisiae, expressing the lacA 
gene (coding for B-galactosidase) of Aspergillus niger was investigated. 
We intend to show the applicability of continuous high-cel1-density systems 
operated with flocculent yeast cells for extracellular B-galactosidase production. These 
systems have never been used for extracellular protein production before. For that a 
flocculent S. cerevisiae strain secreting high levels of A. niger B-galactosidase was 
constructed, and applied to a continuous high-cell-density bioreactor fed with lactose 
substrate. As B-galactosidase is secreted into the culture medium and cells are easily 
separated from the culture broth (due to its flocculence) the purification step is greatly 
simplified. Moreover, due to the higher biomass concentration occurring inside the 
bioreactor, higher B-galactosidase productivity is obtained for this system, allowing for a 
significant improvement in ~-galactosidase fermentation process. 
The continuous operation was run on a 6.5 1 airlift bioreactor of the concentric draft 
tube using lactose as substrate. Data on the operation with semi-synthetic medium with 50 
g/l and 100 g/l initial lactose concentrations is presented. The best result for B-galactosidase 
productivity - 6.2x105 U/(lh) - was obtained for the system operating at 0.24 h-1 dilution rate 
and for a lactose concentration in the feed of 50 g/l. This value represents an 11-fold 
increase in B-galactosidase productivity when compared to batch culture. Together with 
exrraceiiuiar p-gaiaciosiciase production an ethanoi productivity of 9 pi(ih) was obtained for 
the bioreactor fed with 50 g/l initial lactose concentration at 0.45 h. dilution rate. Besides 
B-galactosidase and ethanol production, this system allowed for complete lactose 
metabolisation. The feasibility and advantages of using continuous high-cell-density 
systems operating with flocculent yeast cells for extracellular protein production is clearly 
shown. 
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